Abstract W e c arried out a randomiz ed, double-blind, plac ebo-c ontrolled study to examine the therapeutic ef f ec t of UVA-1 irradiation on dyshidrotic hand ec z ema. Twenty-eight patients were randomised to rec eive UVA-1 irradiation ( 40 J/ c m 2 ) or plac ebo, f ive times a week f or 3 weeks. Evaluated by the DASI and the VAS, UVA-1 was signif ic antly more ef f ec tive af ter 2 and 3 weeks. Also, desquamation and area of af f ec ted skin improved signif ic antly more af ter UVA-1. W e did not f ind any dif f erenc e regarding the response of patients with inc reased
Introduction
Dyshidrotic eczema is a chronic symptomatic palmoplantar dermatitis. Frequently, patients do not respond properly to topical treatment and occasionally systemic corticosteroids are needed. Photo(chemo)therapy can be effective in dyshidrotic eczema, and in particular, PUVA has been reported to have some beneficial effect. [1] [2] [3] However, the use of psoralens is associated with increased carcinogenic risk. The absence of psoralen in UVA-1 therapy represents a significant advantage over PUVA. The first trial of UVA-1 in the treatment of chronic vesicular dyshidrotic eczema of the hands was reported in an uncontrolled study of 12 patients. 4 As patients with dyshidrotic eczema may experience spontaneous remissions, efficacy of UVA-1 needed to be tested in a controlled manner. Here we describe the results of a double-blind, placebo-controlled study in which we examined the effectiveness of UVA-1 phototherapy.
Patients and methods

Patients
In the period of November 1999 until March 2001, 28 patients with dyshidrotic eczema of the hands were included in a randomized double-blind, placebo-controlled study after approval of the research project by the ethics committee of the hospital. Patients younger than 18 years and patients who used systemic immunosuppressive or immnunomodulating medication in the 2 months prior to participation were excluded. Other exclusion criteria were pregnancy and a history of UV-sensitivity or skin malignancy. Patients signed informed consent forms before participating in the study. They were randomly assigned to either UVA-1 (n=15) or placebo Chapter 3 52 treatment (n=13) by an independent investigator using a lottery system. A blinded investigator was responsible for the evaluation of the parameters.
The average duration of the patients' complaints was 8 years and 4 months (range, 4 months-34 years). All had used potent topical steroids prior to the study, with little or no apparent benefit. There was no washout period for topical steroids. Seven patients had been successfully treated with PUVA in the past, but this had been delivered at least 6 months prior to UVA-1 therapy.
Irradiation equipment
A Photomed CL 3000 cold-light unit (Photomed World Industries, Hamburg, Germany, irradiance 60 mW/cm 2 ) was used as hand irradiation equipment emitting photons with wavelengths of 340-500 nm. Owing to a filter system that eliminates all infrared irradiation and a ventilation system providing a cool breeze, Photomed UVA-1 therapy is also called UVA-1 cold-light therapy. Placebo treatment comprised of TL tubes, emitting visible light, covered with a blue plastic plate to mimic the blue UVA-1 light. During both treatments patients wore protective eyewear and their forearms were protected against scattered radiation.
Treatment sc hedul e and ev al uation
Patients were treated with 40 J/cm 2 UVA-1 or with placebo using the same irradiation time to 5 = 81-100%). 5 Secondary endpoints were a VAS (visual analogue score) for itch (maximum 10) and the separate items of the DASI. All parameters were determined before treatment, at the end of each week, and 3 and 6 weeks after treatment. Photographs were taken before and after 3 weeks of irradiation. Furthermore, we compared the effect of UVA-1 in non-atopic patients with that in atopic patients, the latter defined as those with increased IgE levels. During the entire treatment period patients used no topical steroids or antihistamines.
No emollient was applied in the 3 h before irradiation.
Statistical methods
A paired t-test was used to assess changes in the DASI, its subscores and the VAS for itch during and after treatment. A nonpaired t-test was used to evaluate differences between the effect of UVA-1 and placebo treatment. Analysis was performed according to the intention-to-treat principle. Statistical significance was defined as p = 0,05. Nine patients had increased serum IgE (>100 IU/ml) levels. The four of them belonging to the UVA-1 group did not respond better or worse to UVA-1 than the patients with IgE serum concentrations within the normal range (p = 0.4). Four patients in the UVA-1 group who were previously successfully treated with PUVA did not respond better to UVA-1.
Results
UVA
For ethical reasons some patients (mainly from the placebo group) could not be withheld from using topical corticosteroids after the 3 weeks of phototherapy. Six weeks after therapy the mean DASI in the UVA-1 treated group still showed a mean improvement of 10,85 points (SD 6,35). Although we could not properly evaluate the duration of the therapeutic effect, some patients probably need corticosteroid maintenance therapy to sustain the effect of UVA-1.
Apart from some minor erythemal reactions, no side-effects occurred. Three of the 13 patients in the placebo group prematurely discontinued therapy after 2 weeks because of exacerbation.
Discussion
UVA-1 radiation has been shown to be effective in the treatment of several skin diseases such as atopic dermatitis, localized scleroderma and mycosis fungoides. [6] [7] [8] Grattan et al. found topical PUVA and UVA to be equally effective in the treatment of dyshidrotic eczema. However, UVA-1 and UVA have the advantage that no psoralens, with their side-effects and increased carcinogenic risk, are used.
We have shown that UVA-1 is significantly more effective than placebo, and is very well tolerated. According to literature there are two main modes of action of UVA-1. One of them Chapter 3 56 is induction of apoptosis of lymphocytes in the inflammatory infiltrate through generation of reactive oxygen species 9 and expression of FAS ligand on T lymfocytes. 10 Lymphoid cells have frequently been used for the investigation of UVA-mediated apoptotic responses because of their lower threshold for switching to the apoptotic program. 11 Secondly, in vitro UVA-1 irradiation of cultured keratinocytes resulted in increased interleukin (IL)-10 mRNA expression and protein secretion. 12 As IL-10 is a Th-2 derived anti-inflammatory cytokine known to inhibit pro-inflammatory interferon-, this may explain the decrease in inflammation observed with UVA-1.
In addition, UVA-1 appears to have a lower carcinogenic risk than PUVA and UVB.
Compared with solar simulator light, UVA-1 induced less photodamage (pyrimidine dimers) in murine skin. 13 Likewise, in human skin 1 and 2 minimal erythemal doses from a solar simulator gave rise to twice the levels of p53 induced by UVA-1. 14 In another study, UVA-1 also induced less tumour suppressor gene p53 than " broad" UVA. 15 These observations indicate that UVA-1 causes less DNA damage. However, Lavker and coworkers have suggested that UVA-1 is capable of inducing dermal photo ageing. 16 In conclusion, UVA-1 appears to be an effective therapy for dyshidrotic hand eczema, particularly on itch and affected area of skin. As no significant side-effects were observed, UVA-1 may constitute a promising therapy for an often recalcitrant skin disease.
